A seagoing vessel is an autonomous means of transport adapted for performing definite tasks. According to the International Convention on Safety of Life at Sea SOLAS 1974 vessels for transport tasks are divided into passenger and cargo vessels. In the Convention mentioned there are a number of requirements concerning safety determining the vessel's seaworthiness. The article attempts to assess the effect of particular vessel safety systems on the decrease of accident rate and their results. 
Introduction
Like other means of transport, vessels are divided into categories depending on their intended use. The basic definitions are contained in the International Convention on Safety of Life at Sea SOLAS 1974 [2] . Seagoing vessels subject to international safety regulations included in this Convention are divided into passenger and cargo vessels. For safety reasons, taking into account the accident rate so far and hazards posed by specific vessel types, in the group of passenger vessels ro-ro passenger ships have been singled out; in the group of cargo vessels, on the other hand: bulk cargo vessels, tankers, combined vessels and other (general cargo vessels), which have not been defined ( Fig.1 ). If vessels of the above-mentioned types have nuclear propulsion or develop high speeds, they may be subject to additional safety regulations for such specific vessels. An additional classification of tanker types operated at sea is contained in MARPOL Convention [3] . Each operated seagoing vessel must be seaworthy, which is attained by meeting numerous standards and regulations contained in a number of international conventions confirmed first of all in the ship's classification and safety documents. 
Vessel construction safety systems
Total losses of ships are due to typical emergency situations attendant on the vessel running aground, collision or fire/explosion. Apart from this, seagoing vessels are exposed to the effects of hydrometeorologic conditions, in particular strong wind and high sea. The experiences with marine accidents so far, in particular with involvement of tankers and bulk carriers caused a discussion and consequently research leading to the obligation of building vessels of these types with double plating. Currently both the legislation of the European Union and the International Maritime Organisation provide a schedule for withdrawing and the necessity of building tankers with double plating. With regard to bulk carriers, however, such a compromise has not been reached; according to current rules of SOLAS 1974 Convention, it is possible to build bulk carriers with both single and double external plating. 
Navigational and radio systems and devices
The safety equipment of a seagoing vessel can be divided into several groups. The first group concerns navigational equipment which should facilitate the conduct of navigation and prevent collisions at sea. SOLAS Convention regulations define in detail the number and kind of devices to be installed on a particular type and size of vessel. The transitory periods for the installation on cargo vessels of Voyage Data Recorders (VDR), which are to facilitate investigation of the accident causes, are coming to an end. Each navigational and radio device installed on a seagoing vessel must have a certificate determining the conformance of its parameters with the technical and operational requirements endorsed by IMO. At present all vessels of 300 gross capacity and more should be equipped with the Automatic Identification System (AIS). On the other hand, Voyage Data Recorders (VDR) are introduced onto seagoing vessels, a process that has been completed on passenger vessels. The use of simplified recorders (S-VDR) has been permitted on cargo vessels, and their installation period will definitely expire on 1 st July 2010. Selected elements of a seagoing vessel's navigational equipment have been presented in Fig.3 . Chapter IV of SOLAS Convention is completely devoted to the radio communication equipment of a vessel, intended for use both in situations of normal operation and in distress; it does not contain any technical details of the equipment, but the minimal requirements concerning radio equipment and personnel. Regulations pertaining to communication have been constantly changing since the creation of SOLAS 1974 Convention, which resulted from continuous technological progress and the introduction of new solutions like GMDSS. An example of a seagoing vessel's radio equipment has been presented in Fig. 3 .
Systems of detecting and extinguishing fires on vessels
SOLAS Convention contains detailed requirements concerning both the necessary installations of detecting, alarming and extinguishing fires (CO 2 installations, water extinguishing, sprinkling etc.), handy equipment (fire extinguishers) and personal appliances (breathing apparatus, protective clothing etc.). The aim of fire-safety on a seagoing vessel is the prevention of fires and explosions, diminishing the risk of loss of life due to fire and the risk of fire-caused damage to ship and her cargo, threat to environment, limiting, controlling and extinguishing the fire and the results of explosion in the compartment where they arose, securing suitable and easily accessible escape routes to passengers and the crew. In order to attain the abovementioned aims of fire-safety there should be fulfilled functional requirements like division of the vessel into main vertical and horizontal zones, separating living spaces from the rest of the vessel, restricted use of flammable materials, detecting fire in the area of its arising, restricting and extinguishing the fire in the space where it arose, protecting evacuation routes and access routes to conducting fire-fighting actions, steady readiness of fire-fighting devices and equipment, reducing to minimum the possibility of combustion of the cargo's flammable vapours. There should be a fixed fire detection and signalling system on each seagoing vessel adapted to the ship type and kind of spaces. There should also be manual fire alarm buttons. Automatic detection systems are supported by fire patrols, which should ensure effective fire detection and location. An automatic sprinkler system may be applied concurrently with the detection and signalling system on passenger vessels carrying up to 36 passengers and on cargo vessels. Water-hydrant systems are used for extinguishing fires on vessels; they include fire pumps, pipelines, hydrants and fire hoses.
Effectiveness of vessel safety systems
A number of questions arise when making a review of seagoing vessel safety systems. To what extent do the required safety systems on seagoing vessels prevent accidents at sea? In what degree after the occurrence of a sea disaster do the safety systems save human life directly and how far indirectly, through prompt reaction of specialised rescue services on receiving a distress call? In how far is the accident rate at sea affected by the human factor? Analysing the numbers of total losses of seagoing vessels it can be noticed that the increased number of vessels and their size in recent years does not translate directly into the number of total losses of seagoing vessels. Quite the contrary, the activity of international organisations and implementing new regulations in the scope of vessel safety results in decreased number of total losses. One should not forget, however, specific types of vessels like bulk carriers and tankers, which carry large lots of frequently dangerous cargoes. These vessels are particularly dangerous for the environment and indirectly for coastal regions, because of the large cargo lots and properties of the cargo carried, which are frequently dangerous cargoes; one disaster of such a ship may cause irreparable losses particularly in areas like the Baltic Sea.
Recapitulation
The task of seagoing safety systems is to prevent sea accidents, and if they do occur to minimise their effects; this concerns both the prevention of marine environment pollution, rescuing the vessel and the crew's life in case of total loss. A number of initiatives have been taken lately in the scope of seagoing vessel safety aimed at prevention and minimisation of marine disaster results. Like in the case of other means of transport it is important to investigate the causes of the dangerous events, therefore voyage data recorders are installed on vessels, which is a huge step forward in the scope of eliminating direct causes of sea accidents. It is no less important to introduce changes in vessel construction, which particularly concerns tankers and bulk carriers as they pose a great threat to the environment. Not all propositions are enthusiastically accepted by the marine world; for instance, the requirement of building bulk carriers with double plating has not met with approval and currently the choice to build a single or double plating bulk carrier rests with the ship-owner. The changes in safety system equipment go in two directions. The first are technological changes in the scope of the vessel's equipment with navigation and communication systems. Since 2002 electronic charts have been officially admitted for use, vessels must have the Automatic Identification System (AIS) and the system of satellite position plotting installed. The second trend concerns rescuing the crew's and passengers' lives in the case of marine disaster. The introduction of new regulations in the scope of navigational safety does not eliminate marine disasters and never will, yet technological progress and restricting human factor in marine disaster causes directly influences diminishing their number and limiting their effects. In the near future it is planned in marine shipping to introduce a system of tracking and supervising long-range vessel traffic (Long-Range Identification and Tracking = LRIT), pilotage systems supporting the Master's work in navigationally difficult water areas and a systemic restriction of old vessels' operation, which pose a threat to the environment.
